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[57] ABSTRACT

Aqueous, liquid hard surface detergent compositions contain
zwitterionic and cationic detergent surfactants and monoet-
hanolamine and/or other specific beta-aminoalkanols as sol-
vents and/or buifers for improved spotting/filming and good
cleaning. Some formuias do not contain large amounts of
builders and are suitable for general purpose cleaning
including cleaning of glass. Other formulas are concentrated
and contain chelating agents (detergent builders) to improve
stability of more dilute compositions prepared from the
concentrated compositions. Some of the formulas, both
dilute and concentrated, possess disinfectant properties.

29 Claims, No Drawings
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LIQUID HARD SURFACE DETERGENT
COMPOSITIONS CONTAINING
ZWITTERIONIC AND CATIONIC
DETERGENT SURFACTANTS AND

MONOETHANOLAMINE AND/OR
BETA-AMINOALKANOL

This is a continuation of application Ser. No. 07/824,649,
filed on Jan. 23, 1992, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention pertains to liquid detergent compositions
for use in cleaning hard surfaces, and especially to disin-
fectant and/or concentrated compositions. Such composi-
tions typically contain detergent surfactants, solvents, build-
ers, etc.

2. Description of Related Art

The use of solvents and organic water-soluble synthetic
detergents at low levels for cleaning glass are known.

Similar compositions are disclosed and claimed in
copending U.S. patent application Ser. No. 07/818,499, filed
Jan. 8, 1992, said patent application being a file wrapper
continuation of U.S. patent application Ser. No. 07/628,067,
filed Dec. 21, 1990, by Daniel W. Michael, entitled LIQUID
HARD SURFACE DETERGENT COMPQOSITIONS CON-
TAINING ZWITTERIONIC AND DETERGENT SUR-
FACTANTS AND MONOETHANOLAMINE AND/OR
BETA-AMINOALKANOL.

General purpose household cleaning compositions for
hard surfaces such as metal, glass, ceramic, plastic and
linoleum surfaces, are commercially available in both pow-
dered and liquid form. Liquid detergent compositions are
disclosed in Australian Pat. Application 82/88168, filed Sep.
9, 1982, by The Procter & Gamble Company; U.K. Pat.
Application GB 2,166,153A, filed Oct. 24, 1985, by The
Procter & Gamble Company; and U.K. Pat. Application GB
2,160,887A, filed Jun. 19, 19835, by Bristol-Myers Company,
all of said published applications being incorporated herein
by reference. These liquid detergent compositions comprise
certain organic solvents, surfactant, and optional builder
and/or abrasive. The prior art, however, fails to teach, or
recognize, the advantage of the specific surfactants and
organic solvents/buffers disclosed hereinafter, in liquid hard
surface cleaner formulations.

Liquid cleaning compositions have the great advantage
that they can be applied to hard surfaces 1n neat or concen-
trated form, where a relatively high level of surfactant
material and organic solvent is delivered directly to the soil.
Moreover, it 1s a rather more straightforward task to dilute
high concentrations of surfactant from a liquid rather than a
granular composition.

Liquid cleaning compositions, and especially composi-
tions prepared for cleaning glass, should have good spotting/
filming properties.

An object of the present invention is to provide detergent
compositions which provide good glass cleaning without
excessive filming and/or streaking.

SUMMARY OF THE INVENTION

The present invention relates to an aqueous, liquid, hard
surface detergent composition comprising: (a) zwitterionic
detergent surfactant, containing a cationic group, preferably
a quaternary ammonium group, and an anionic group, pret-
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2

erably a carboxylate, sulionate, or sulfate group, more
preferably a sulfonate group; (b) cationic detergent surfac-
tant having a single long, or, less preferably, two shorter,
hydrophobic groups, preferably a single long alkyl group,
and more preferably cationic detergent surfactant having
disinfectant properties; (¢) monoethanolamine, beta-ami-
noalkanol which contains from about three to about six
carbon atoms, or mixtures thereof, preferably monoethano-
lamine; (d) optional, but highly desirably, detergent builder,
especially in concentrated compositions suitable for dilu-
tion; and the balance being (e) aqueous solvent system and,
optionally, minor ingredients. The composition preferably
does not contain anionic detergent surfactant or appreciable
amounts of materials, like crystallizable salts, etc., that
deposit on the surface being cleaned and cause unacceptable
spotting/filming. The compositions can be formulated at
usage concentrations, or as concentrates, and can be pack-
aged in a container having means for creating a spray to
make application to hard surfaces more convenient.

All percentages, parts, and ratios herein are “by weight”
unless otherwise stated.

DETAILED DESCRIPTION OF THE
INVENTION

In accordance with the present invention, 1t has been
found that superior agueous liquid detergent compositions
tor cleaning shiny surfaces such as giass contain zwitterionic
detergent surfactant (containing both cationic and anionic
groups in substantially equivalent proportions so as to be
electrically neutral at the pH of use, typically at least about
9.5, preferably at least about 10), cationic detergent surfac-
tant, and monoethanolamine and/or certain beta-aminoal-
kanol compounds.

(a) The Zwitterionic Detergent Surfactant

The aqueous, liquid hard surface detergent compositions
(cleaners) herein contain from about 0.001% to about 15%
of suifable zwitterionic detergent surfactant containing a
cationic group, preferably a quaternary ammonium group,
and an anionic group, preferably carboxylate, sulfate and/or
sulfonate group, more preferably sulfonate. Successively
more preferred ranges of zwitterionic detergent surfactant
inclusion are from about 0.02% to about 10% of surfactant,
and from about 0.1% to about 5% of surfactant. For con-
cenfrated detergent compositions, suitable for dilution, the
preferred ranges are from about 0.2% to about 10%, pref-
erably from about 0.3% to about 5%.

Zwitterionic detergent surfactants, as mentioned herein-
before, contain both a cationic group and an anionic group
and are in substantial electrical neutrality where the number
of anionic charges and cationic charges on the detergent
surfactant molecule are substantially the same. Zwitterionic
detergents, which typically contain both a quaternary ammo-
nium group and an amionic group selected from sulfonate
and carboxylate groups are desirable since they maintain
their amphoteric character over most of the pH range of
interest for cleaning hard surtaces. The sulfonate group 1s
the preferred anionic group.

Preferred zwitterionic detergent surfactants have the
generic formula:

R*—[C(0)—N(R)—(CR’}),],,NR®),P—(CR%,),—Y®

wherein each y 15 preferably a carboxylate (COO-) or
sulfonate (SO,™) group, preferably sulfonate; wherein each
R’ is a hydrocarbon, e.g., an alkyl, or alkylene, group
containing from about 8 to about 20, preferably from about
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10 to about 18, more preferably from about 12 to about 16
carbon atoms; wherein each (R*) is either hydrogen, or a
short chain alkyl, or substituted alkyl, containing from one
to about four carbon atoms, preferably groups selected from
the group consisting of methyl, ethyl, propyl, hydroxy
substituted ethyl or propyl and mixtures thereof, preferably
methyl; wherein each (R”) is selected from the group
consisting of hydrogen and hydroxy groups; wherein (R®) is
like R* except preferably not hydrogen; wherein mis 0 or 1:
and wherein each n and p are a number from 1 to about 4,
preferably from 2 to about 3, more preferably about 3; there
being no more than about one hydroxy group in any (CR>,)
moiety, and more preferably only one R® group is a hydroxy
group. The R groups can be branched and/or unsaturated,
and such structures can provide spotting/filming benefits,
even when used as part of a mixture with straight chain alkyl
R® groups. The R* groups can also be connected to form ring
structures. Preferred hydrocarbyl amidoalkylene sulfobe-
taine (HASB) detergent surfactants wherein m=1 and y is a
sulfonate group provide superior grease soil removal and/or
filming/streaking and/or “anti-fogging” and/or perfume
solubilization properties. Such hydrocarbylamidoalkylene
betaines and, especially, hydrocarbylamidoalkylene sulfo-
betaines are excellent for use in hard surface cleaning
detergent compositions, especially those formulated for use
on both glass and hard-to-remove soils. They are even better
when used with monoethanolamine and/or specific beta-
amno alkanol as disclosed herein. A more preferred specific
detergent surfactant is a C,,_,, fatty acyl amidopropylene-
(hydroxypropylene)sulfobetaine, e.g., the detergent surfac-
tant available from the Sherex Company as a 40% active
product under the trade name “Varion CAS Sulfobetaine.”

The level of zwitterionic detergent surfactant in the com-
position is dependent on the eventual level of dilution to
make the wash solution. For glass cleaning, the composition,
when used full strength, or wash solution containing the
composition, should contain from about 0.02% to about 1%,
preferably from about 0.05% to about 0.5%, more preferably
from about 0.1% to about 0.25%, of detergent surfactant. For
removal of difficult to remove soils like grease, the level can,
and should be, higher, typically from about 0.1% to about
10%, preferably from about 0.25% to about 2%. It is an
advantage of the zwitterionic detergent, e.g., HASB, that
compositions containing it can be more readily diluted by
consumers since it does not interact with hardness cations as
readily as conventional anionic detergent surfactants. Zwit-
terionic detergents are also extremely effective at very low
levels, e.g., below about 1%.

Other zwitterionic detergent surfactants are set forth at
Col. 4 of U.S. Pat. No. 4,287,080, Siklosi, incorporated
herein by reference. Another detailed 1 listing of suitable
zwitterionic detergent surfactants for the detergent compo-
sitions herein can be found in U.S. Pat. No. 4,557,853,
Collins, issued Dec. 10, 1985, incorporated by reference
herein. Commercial sources of such surfactants can be found
in McCutcheon’s EMULSIFIERS AND DETERGENTS,
North American Edition, 1984, McCutcheon Division, MC
Publishing Company, also incorporated herein by reference.
(b) Cationic Detergent Surfactants

In general, cationic detergent surfactants useful herein
contain a hydrophobic group, (or, less preferably, two hydro-
phobic groups,if they are shorter, e.g., from about 8 to about
10 carbon atoms), typically containing an alkyl group in the
Cs—C, 5 range, and, optionally, one or more groups such as
ether or amido, preferably amido groups which interrupt the
hydrophobic group. For disinfectancy, the alkyl group typi-
cally contains from about 8 to about 18 carbons, preferably
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from about 12 to about 18 carbons. Also, for optimum
spotting/filming, the alkyl chain contains from about 12 to
about 18 carbon atoms. The remaining groups are typically
short chain alkyl, e.g., from about one to about four carbon
atoms, e.g., methyl, or ethyl, or aromatic, e.g., benzyl, and/or
C,-C, alkyl benzyl groups. Two of the short groups can be
replaced by a single group that is attached to the nitrogen
atom at two locations on the group to form ring structures
such as pyridinium or morpholinium structures.

Preferred disinfecting cationic detergent surfactants are:
Ci2.18 alkyl benzyl dimethyl ammonium chloride; C,, ;.
alkyl dimethyl ethylbenzyl ammonium chloride; di-Cy ,,
alkyl dimethyl ammonium chloride; and mixtures thereof.

The cationic detergent surfactants, and especially the
disinfectant cationic detergent surfactants, are used at levels
of from about 0.02% to about 0.4%, preferably from about
0.04% to about 0.25% in single strength products, and from
about 0.1% to about 2%, preferably from about 0.7% to

about 1.5% in concentrated compositions that are typically
diluted.

It has been found that the combination of the zwitterionic
and cationic detergent surfactants is surprisingly good for
spotting/filming, as compared to similar compositions con-
taining an anionic detergent surfactant or a nonionic deter-
gent surfactant in place of the cationic detergent surfactant.
The presence of the cationic detergent surfactant improves
the ability of the composition to contain perfume, especially
perfumes containing natural oils, or components thereof that
are difficult to solubilize, without separation and/or opaci-
fication, and also functions as a hydrotrope in the concen-
trated compositions. Cationic surfactants cause less spotting/
filming than anionic detergents such as alkyl sulfates and
alkyl benzene sulfonates, or nonionic detergent surfactants,
when incorporated in the compositions. In addition, when
the cationic detergent surfactant has disinfectant properties,
it provides an additional benefit.

(c) Monoethanolamine and/or Beta-aminoalkanol

Monoethanolamine and/or beta-aminoalkanol compounds
serve primarily as solvents when the pH is above about 10.0,
and especially above about 10.7. They also provide alkaline
buffering capacity during use. However, the most unique
contribution they make is to improve the spotting/filming
properties of hard surface cleaning compositions containing
the combination of zwitterionic and cationic detergent sur-
factant, whereas they do not provide any substantial
improvement in spotting/filming when used with conven-
tional anionic or ethoxylated nonionic detergent surfactants.
The reason for the improvement is not known. It is not
simply a pH effect, since the improvement is not seen with
conventional alkalinity sources. Other similar materials that
are solvents do not provide the same benefit and the effect
can be different depending upon the other materials present.
When perfumes that have a high percentage of terpenes are
incorporated, the benefit is greater for the beta-alkanola-
mines, and they are often preferred, whereas the monoetha-
nolamine is usually preferred.

Monoethanolamine and/or beta-alkanolamine are used at
a level of from about 0.05% to about 10%, preferably from
about 0.2% to about 5%. For dilute compositions they are
typically present at a level of from about 0.05% to about 2%,
preferably from about 0.1% to about 1.0%, more preferably
from about 0.2% to about 0.7%. For concentrated compo-
sitions they are typically present at a level of from about
0.5% to about 10%, preferably from about 1% to about 5%.

Preferred beta-aminoalkanols have a primary hydroxy
group. Suitable beta-aminoalkanols have the formula:




S
R R
R~(C—uu-C—0OH
NH>, R

wherein each R is selected from the group consisting of
hydrogen and alkyl groups containing from one to four
carbon atoms and the total of carbon atoms in the compound
1s from three to six, preferably four. The amine group is
preferably not attached to a primary carbon atom. More
preferably the amine group is attached to a tertiary carbon
atom to mmimize the reactivity of the amine group. Specific
preferred  beta-aminoalkanols are 2-amino,l-butanol;
2-amino,2-methylpropanol; and mixtures thereof. The most
preferred beta-aminoalkanol is 2-amino,2-methyipropanol
since it has the lowest molecular weight of any beta-
aminoalkanol which has the amine group attached to a

tertiary carbon atom. The beta-aminoalkanols preferably
have boiling points below about 175° C. Preferably, the
boiling point is within about 5° C. of 165° C.

Such beta-aminoalkanols are excellent materials for hard
surface cleaning in general and, in the present application,
have certain desirable characteristics.

The beta-aminoalkanols are surprisingly better than, e.g.,
monoethanolamine for hard surface detergent compositions

that contain perfume ingredients like terpenes and similar

materials. However, normally the monoethanolamine is pre-
ferred for its effect in improving the spotting/filming per-
formance of compositions containing zwitterionic detergent
surfactant. The improvement in spotting/filming of hard
surfaces that 1s achieved by including the monoethanola-
mine and/or beta-aminoalkanol was totally unexpected.

Good spotting/filming, i.e., minimal, or no, spotting/
filming, is especially important for cleaning of, e.g., window
glass or mirrors where vision is affected and for dishes and
ceramic surfaces where spots are aesthetically undesirable.
Beta-aminoalkanols provide superior cleaning of hard-to-
remove greasy soils and superior product stability, espe-
clally under high temperature conditions, when used in hard
surface cleaning compositions, especially those containing
the zwitterionic detergent surfactants.

Beta-aminoalkanols, and especially
2-amno-2-methylpropanol, are surprisingly volatile from
cleaned surfaces considering their relatively high molecular
weights.

In addition to, or in place of, the monoethanolamine
and/or beta-aminoalkanol, one can use 1-amino-2-propanol
and/or 3-amino-1-propanol. Human exposure is preferably
limited.

(d) Detergent Builder

An optional ingredient, but one that is highly preferred for
concentrated compositions that are intended to be diluted, is
from 0% to about 30%, preferably from about 0.1% 1o about
15%, more preferably from about 0.1% to about 12%, of
detergent builder (relatively strong chelating agents). For
use on glass and/or other shiny surfaces, a level of builder
of from about 0.1% to about 0.5%, preferably from about
0.1% to about 1.2%, is useful. While any of the builders or
inorganic salts can be used herein, some examples of build-
ers for use herein are sodium nitrilofriacetate, potassium
pyrophosphate, potassium tripolyphosphate, sodium or
potassium ethane-1-hydroxyl-1,1-diphosphonate, the non-
phosphorous chelating agents described in the copending
U.S. patent application of Culshaw and Vos, Ser. No. 07/587,
477, filed Sep. 19, 1990, said application being incorporated
herein by reference (e.g., carboxymethyltartronic acid, oxy-
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dimalonic acid, tartrate monosuccinic acid, oxydisuccinic
acid, tartrate disuccinic acid, and mixtures thereof), sodium
citrate, sodium carbonate, sodium sulfite, sodium bicarbon-
ate, and so forth. Preferred are mixtures of tartrate mono-

and di- succinic acid salts in weight ratios of from about
70:30 to about 90:10 (TM/DS) and oxydisuccinic acid salts.
Other suitable builders are disclosed in U.S. Pat. No.

4,769,172, Siklosi, issued Sep. 6, 1988, and incorporated

herein by reference, and chelating agents having the for-
mula:

CH,COOM

/
R—N
N\
CH,COOM

wherein R 1s selected from the group consisting of:

—CH,CH,CH,OH; —CH,CH(OH)CH,;
—CH,CH(OH)CH,OH; —CH(CH,OH),; —CH;
—CH,CH,OCHS,;

—(ljl—CH3; ""CHQ“‘""(I:E"*NHQ;
@ O

—CH,CH,CH,0CH,;; —C(CH,0OH);; and mixtures
thereof; and each M 1s hydrogen or an alkali metal ion.

Chemical names of the acid form of some chelating
agents useful herein include:

N(3-hydroxypropyl)imino-N,N-diacetic acid (3-HPIDA);

N(-2-hydroxypropyl)imino-N,N-diacetic acid
(2-HPIDA);

N-glycerylimino-N,N-diacetic acid (GLIDA);

dihydroxyisopropylimino-(N,N)-diacetic acid

(DHPIDA);
methylimino-(N,N)-diacetic acid (MIDA);
2-methoxyethylimino-(N,N)-diacetic acid (MEIDA);
amidoiminodiacetic acid (also known as sodium amidoni-
trilotriacetic, SAND);
acetamidoiminodiacetic acid (AIDA);
3-methoxypropylimino-N,N-diacetic acid (MEPIDA);
and
tris(hydroxymethyl)methylimino-N,N-diacetic
(TRIDA).
Methods of preparation of the iminodiacetic derivatives
herein are disclosed in the following publications:

Japanese Laid Open publication 59-70652, for 3-HPIDA,;
DE-OS-25 42 708, for 2-HPIDA and DHPIDA;

Chem. ZVESTI 34(1) p. 93-103 (1980), Mayer, Riecan-
ska et al., publication of Mar. 26, 1979, for GLIDA;

C.A. 104(6)45062 d for MIDA; and

Biochemistry 5, p. 467 (1966) for AIDA.

Another type of buiider/chelator suitabie for use herein is
polyacrylate, 1.e., salts of relatively low molecular weight
polyacrylic acid which has an average molecular weight of
from about 1,000 to about 20,000 and which is at ieast
partially neutralized with alkali metal, ammonium or sub-
stituted ammonium (e.g., mono-, di-, or triethanol-ammo-
nium). Preferred average molecular weights are in the range
of from about 1,000 to about 15,000, more preferably from
about 2,000 to about 8,000, and preferred neutralizing ions
are the alkali metals, especially sodium. A particularly
preferred material 1s sodium neutralized polyacrylate having
an average molecular weight of about 2,000.

acid




5,454,983

7

The term “polyacrylates” herein also includes copolymers
wherein acrylic acid has been copolymerized with small
amounts of other monomers. The percentage by weight of
the polyacrylate units which is derived from acrylic acid
should be greater than about 80%. Suitable polymerizable
monomers include, for example, methacrylic acid, hydroxy-
acrylic acid, vinyl chloride, vinyl alcohol, furan acryloni-
trite, vinyl acetate, methyl acrylate, methy! methacrylate,
styrene, vinyl methy! ether, acrylamide, ethylene, propylene
and 3-butenoic acid, or mixtures thereof.,

The levels of builder present in the wash solution used for
glass should be less than about 0.4%, preferably less than
about 0.25%. Therefore, dilution is highly preferred for
cleaning glass, while full strength use is preferred for
general purpose cleaning,

Other effective detergent builders, e.g., sodium citrate,
sodium ethylenediaminetetraacetate, etc., can also be used,
preferably at lower levels, e.g., from about 0.1% to about
1%, preferably from about 0.1% to about 0.5%.

Inclusion of a detergent builder improves cleaning.
Except in the case of certain preferred builders discussed
hereinafter, builders generally harm spotting and filming and
their use is usually considered as a compromise in favor of
cleaning. Inclusion of a detergent builder is optional for
compositions that are to be used as is, and low levels are
usually more preferred than high levels.

Concentrated cleaning solutions that are designed to be
diluted with tap water at the point of use possess significant
advantages over ready-to-use cleaning solutions. They are
typically less expensive to make, because they require
smaller manufacturing facilities and less packaging material.
They are less expensive to ship, since the manufacturer does
not have to pay for shipping water. They require less space
to store before use, and impose a lower burden on landfill
operations, since each case of concentrate can produce
several cases of ready-to-use product upon dilution with
water.

In the formulation of concentrates of the compositions
herein, it 1s important to add chelating agents to prevent
precipitation of mineral salts when the concentrate is diluted
with tap water, especially for water having high hardness,
e.g., about 10 grains, or higher.

The alkalinity of the cleaner described herein has a
beneficial effect on its ability to effectively clean greasy
surfaces, but also promotes the precipitation of salts, thought
to be calcium and magnesium compounds, that form
insoluble species in alkaline solutions with carbonates and
other anionic species that are found in most tap water. This
results, over time, in the formation of crystalline and/or
flocculent precipitates, which settle to the bottom of the
container. These precipitates are aesthetically unpleasing,
and could result in the user discarding the cleaner because of
1ts appearance, thereby causing product waste. More impor-
tantly, when these precipitates settle to the bottom of spray
bottles of the type commonly used to dispense products for
glass and hard-surface cleaning, they are likely to be pulled
up 1nto the spray nozzle and cause it to clog. This is a very
significant functional disadvantage. For example, a sample
of a cleaner from concentrate of the present invention but not
containing a chelate was prepared by diluting the concen-
trate with tap water of approximately 16 grains of hardness
per gallon. The sample sat for several days, during which a
white precipitate formed which settled to the bottom of the
container. When an attempt to use this bottle was made, the
spray nozzle plugged up after 5-6 pumps, resulting in poor
distribution of cleaner (about 3 square inches of spray
coverage from a spray distance of 7 inches on to the
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measuring surface) vs. the normal coverage of about 29
square inches when the same dispenser was used with a
cieaner made from concentrate containing the chelant. Fur-
thermore, the plugged nozzle only delivered about 25% of
the liquid volume that the unplugged nozzle delivered. This
plugging is a significant impediment to anyone conducting
normal cleaning operations, and causes significant loss of
time.

Unfortunately, many water-conditioning agents found in
the literature leave noticeable streaks, smears, or crystalline
deposits on windows and shiny surfaces when they dry. This
results in a surface that appears dirty, and requires extra
polishing after cleaning to assure a clean-looking surface.

In accordance with one aspect of the present invention,
two chelants have been found which prevent the formation
of precipitates which can clog dispensing devices and also
do not lead to formation of significant streaks, smears or
restdues. They are: (a) mixtures of tartrate mono- and di-
succinic acid salts in weight ratios of from about 70:30 to
about 90:10 (TM/DS); and (b) polyacrylate, as disclosed
hereinbefore.

(e) The Aqueous Solvent System

The balance of the formula is typically water and non-
aqueous polar solvents with only minimal cleaning action
like methanol, ethanol, isopropanol, ethylene glycol, propy-
lene glycol, and mixtures thereof. The level of non-aqueous
polar solvent is uvsually greater when more concentrated
formulas are prepared. Typically, in usage strength formulas,
the level of non-aqueous polar solvent is from about 0.5% to
about 40%, preferably from about 1% to about 10% and the
level of water is from about 50% to about 99%, preferably
from about 75% to about 95%.

Optional Ingredients

The compositions herein can also contain other various
adjuncts which are known to the art for detergent compo-
sitions. Preferably they are not used at levels that cause
unacceptable spotting/filming. Nonlimiting examples of
such adjuncts are:

Cosolvents:

Cobufler/alkalinity sources;
Nonionic detergent surfactants;
Enzymes such as proteases;

Hydrotropes such as sodium toluene sulfonate, sodium
cumene sulfonate and potassium xylene sulfonate; and

Aesthetic-enhancing ingredients such as colorants and
perfumes, providing they do not adversely impact on
spotting/filming in the cleaning of glass. The perfumes
are preferably those that are more water-soluble and/or
volatile to minimize spotting and filming.
Non-cationic antibacterial agents can be present, but
preferably only at low levels to avoid spotting/filming
problems. More hydrophobic antibacterial/germicidal
agents, like orthobenzylpara-chlorophenol, are avoided. If
present, such materials should be kept at levels below about
0. 1%.
The Cosolvent

In order to obtain good cleaning one can use a cosolvent
that has cleaning activity in addition to the monoethanola-
mine and/or beta-aminoalkanol, The cosolvents employed in
the hard surface cleaning compositions herein can be any of
the well-known “degreasing” solvents commonly used in,
for example, the dry cleaning industry, in the hard surface
cleaner industry and the metalworking industry.
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A useful definition of such solvents can be derived from
the solubility parameters as set forth in “The Hoy,” a
publication of Union Carbide, incorporated herein by refer-

ence. The most useful parameter appears to be the hydrogen
bonding parameter which is calculated by the formula

_ — 1o

YH =T

wherein YH is the hydrogen bonding parameter, o is the
aggregation number,

Log ot =3.39066 Ty/T,. ~ 0.15848 ~ Log —7— | and

YT 1s the solubility parameter which is obtained from the
formula

— /0

| (Hys - RDd
V7= =

— Erbrrrey

where AH, s 1s the heat of vaporization at 25° C., R is the gas
constant (1.987 cal/mole/deg), T is the absohite temperature
in °K., T, is the boiling point in °K., T, is the critical
temperature 1n °K., d is the density in g/ml, and M is the
molecular weight.

For the compositions herein, hydrogen bonding param-
eters are preferably less than about 7.7, more preferably
from about 2 to about 7, and even more preferably from
about 3 to about 6. Solvents with lower numbers become
increasingly difficult to solubilize in the compositions and
have a greater tendency to cause a haze on glass. Higher
numbers require more solvent to provide good greasy/oily
so1l cleaning.

Cosolvents are typically used at a level of from about 1%
to about 30%, preferably from about 2% to about 15%, more
preferably from about 4% to about 8%. Dilute compositions
typically have cosolvents at a level of from about 1% to
about 10%, preferably from about 3% to about 6%. Con-
centrated compositions contain from about 10% to about
30%, preferably from about 10% to about 20% of cosolvent.

Many of such solvents comprise hydrocarbon or haloge-
nated hydrocarbon moieties of the alkyl or cycloalky! type,
and have a boiling point well above room temperature, i.e.,
above about 20° C.

‘The formulator of compositions of the present type will be
guided in the selection of cosolvent partly by the need to
provide good grease-cutting properties, and partly by aes-
thetic considerations. For example, kerosene hydrocarbons
function quite well for grease cutting in the present compo-
sitions, but can be malodorous. Kerosene must be excep-
tionally clean before 1t can be used, even in commercial
situations. For home use, where malodors would not be
tolerated, the formulator would be more likely to select
solvents which have a relatively pleasant odor, or odors
which can be reasonably modified by perfuming.

The Cy—C, alkyl aromatic solvents, especially the C,~Cq
alkyl benzenes, preferably octyl benzene, exhibit excellent
grease removal properties and have a low, pleasant odor.
Likewise, the olefin solvents having a boiling point of at
least about 100° C., especially alpha-olefins, preferably
1-decene or 1-dodecene, are excellent grease removal sol-
vents.
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Generically, the glycol ethers useful herein have the
formula R°® O-R’0-)-, H wherein each R is an alkyl group
which contains from about 3 to about 8 carbon atoms, each
R’ is either ethylene or propylene, and m is a number from
1 to about 3. The most preferred glycol ethers are selected
from the group consisting of monopropyleneglycolmono-
propyl ether, dipropyleneglycoimonobutyl ether, monopro-
pyleneglycolmonobutyl ether, diethyleneglycolmonochexyl
ether, monoethylenegiycolmonohexyl ether, monoethyl-
eneglycoimonobutyl ether, and mixtures thercof. An espe-
cially preferred solvent 1s described in U.S. Pat. No. 4,943,
392, Hastedt et al., issued Jul. 24, 1990, said patent being
incorporated herein by reference.

A particularly preferred type of solvent for these hard
surface cleaner compositions comprises diols having from 6
to about 16 carbon atoms in their molecular structure.
Preferred diol solvents have a solubility in water of from
about 0.1 to about 20 /100 g of water at 20° C.

Some examples of suitable diol solvents and their solu-
bilities in water are shown in Table 1.

TABLE 1

Solubility of Selected Diols in 20° C. Water

Solubility

Dio] (g/100 ¢ H,O
1,4-Cyclohexanedimethanol 20.0*
2,5-Dhmethyl-2,3-hexanediol 14.3
2-Phenyl-1,2-propanediol 12.0%
Phenyl-1,2-ethanediol 12.0*
2-Ethyl-1,3-hexanediol 4.2
2,2.4-Trimethyl-1,3-pentanediol 1.9
1,2-Octanediol 1.0*

*Determined wvia laboratory measurements.
All other values are from published hiterature.

‘The diol solvents are especially preferred because, in
addition to good grease cutting ability, they impart to the
compositions an enhanced ability to remove calcium soap
sotls from suriaces such as bathtub and shower stall walis.
These soils are particularly difhicult to remove, especially for
compositions which do not contain an abrasive. The diols
containing 8-12 carbon atoms are preferred. The most
preferred diol solvent is 2,2 4-trimethyl-1,3-pentanediol.

Solvents such as pine oil, orange terpene, benzyl alcohol,
n-hexanol, phthalic acid esters of C,_, alcohols, butoxy
propanol, Butyl Carbitol® and 1(2-n-butoxy-1-methyl-
ethoxy)propane-2-ol (also called butoxy propoxy propanol
or dipropylene glycol monobutyl ether), hexyl diglycol
(Hexyl Carbitol®), butyl tniglycol, diols such as 2,2.4-
trimethyl-1,3-pentanediol, and mixtures thercof, can be
used. The butoxy-propanol solvent should have no more
than about 20%, preferably no more than about 10%, more
preferably no more than about 7%, of the secondary isomer

in which the butoxy group is attached to the secondary atom
of the propanol for improved odor.

The Cobuffer/Alkalinity-Sources

The compositions are formulated to have a pH, at least
initially, in use of from about 9.5 to about 13, preferably
trom about 9.7 to about 12, more preferably from about 9.7
to about 11.5. pH is usually measured on the product.
Additional buffering materials, in addition to the monoet-
nanolamine and/or beta-aminoalkanol, include cobuffer and/
or alkaline matenal selected from the group consisting of:
ammonia; other C,—C, alkanolamines; alkali metal hydrox-
ides; silicates; borates; carbonates; and/or bicarbonates; and
mixtures thereof. The preferred cobuffering/alkalinity mate-
rials are alkali metal hydroxides. The level of this additional

]
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cobuffer/alkalinity-source is from 0% to about 5%, prefer-
ably from 0% to about 5%. As discussed hereinbefore,
monoethanolamune and/or beta-aminoalkanol buffering
material, are essential in the system to provide the surprising
improvement in spotting/filming, when used with the zwit- s
terionic and cationic detergent surfactants.

The Nonionic Detergent Surfactants

The patents and references disclosed hereinbefore and
incorporated by reference also disclose nonionic detergent
surfactants, that can be used in small amounts in the com- 4
position of this invention as cosurfactants. Typical of these
are the alkoxylated (especially ethoxylated) alcohols and
alkyl phenols and the like, which are well known from the
detergency art.

Some suitable nonionic surfactants for use in such clean- 5
ers are one or more of the following: the adduct of a random
secondary alcohol having a range of alkyl chain lengths of
from 11 to 15 carbon atoms and an average of 2 to 10
ethylene oxide moieties, several commercially available
examples of which are Tergitol 15-S-3, Tergitol 15-S-5, 59
Tergitol 15-S-7, and Tergitol 15-S-9, all available from
Umon Carbide Corporation; the condensation product of a
straight-chain pnmary alcohol containing from about 8
carpons to about 16 carbon atoms and having an average
carbon chain length of from about 10 to about 12 carbon 5
atoms with from about 4 to about 8 moles of ethylene oxide
per mole of alcohol; an amide, especially one having the
preferred formula:

30
O
|

R! —C —NR®R?,

wherein R’ is a straight-chain alkyl group containing from
about 7 to about 17, preferably from about 9 to about 13, 35
carbon atoms and having an average carbon chain length of
from about 9 to about 13 carbon atoms and wherein each R?

1s either an alkyl, or a hydroxy alkyl group, containing from

1 to about 3 carbon atoms.

Perfumes 40

Most hard surface cleaner products contain some perfume
to provide an olfactory aesthetic benefit and to cover any
“chemical” odor that the product may have. The main
function of a small fraction of the highly volatile, low
boiling (having low boiling points), perfume components in 45
these perfumes is to improve the fragrance odor of the
product itself, rather than impacting on the subsequent odor
of the surface being cleaned. However, some of the less
volatile, high boiling perfume ingredients can provide a
fresh and clean impression to the surfaces, and it is some- 50
times desirable that these ingredients be deposited and
present on the dry surface. It is a special advantage of this
invention that perfume ingredients, and especially natural
oils and hard to solubilize components of natural oils, are
readily solubilized in the compositions by the mixture of 55
detergent surfactants. When common anionic detergent sur-
factants are substituted for the cationic detergent surfactant,
the compositions will not solubilize as much perfume,
especially substantive perfume, and especially natural oils
and hard to solubilize components thereof, or maintain 60
uniformity to the same low temperature.

The perfume ingredients and compositions of this inven-
tion are the conventional ones known in the art. Selection of
any perfume component, or amount of perfume, is based
solely on aesthetic considerations. Suitable perfume com- 65
pounds and compositions can be found in the art including

U.S. Pat. Nos.: 4,145,184, Brain and Cummins, issued Mar.
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20, 1979; 4,209,417, Whyte, issued Jun. 24, 1980; 4,515,
705, Moeddel, issued May 7, 1985; and 4,152,272, Young,
issued May 1, 1979, all of said patents being incorporated
herein by reference. Normally, the art recognized perfume
compositions are not very substantive as described herein-
after to minimize their effect on hard surfaces.

In general, the degree of substantivity of a perfume is
roughly proportional to the percentages of substantive per-
fume material used. Relatively substantive perfumes contain
at least about 1%, preferably at least about 10%, substantive
perfume materials.

Substantive perfume materials are those odorous com-
pounds that deposit on surfaces via the cleaning process and
are detectable by people with normal ol factory acuity. Such
materials typically have vapor pressures lower than that of
the average perfume material. Also, they typically have
molecular weights of about 200 or above, and are detectable
at levels below those of the average perfume material.

Perfumes can also be classified according to their vola-
tility, as mentioned hereinbefore. The highly volatile, low
boiling, perfume ingredients typically have boiling points of
about 250° C. or lower. Many of the more moderately
volatile perfume ingredients are also lost substantially in the
cleaning process. The moderately volatile perfume ingredi-
ents are those having boiling points of from about 250° C.
to about 300° C. The less volatile, high boiling, perfume
ingredients referred to hereinbefore are those having boiling
points of about 300° C. or higher. A significant portion of
even these high boiling perfume ingredients, considered to
be substantive, 1s lost during the cleaning cycle, and it is
desirable to have means to retain more of these ingredients
on the dry surfaces. Many of the perfume ingredients, along
with their odor character, and their physical and chemical
properties, such as boiling point and molecular weight, are
given in “Perfume and Flavor Chemicals (Aroma Chemi-
cals),” Steffen Arctander, published by the author, 1969,
incorporated herein by reference.

Examples of the highly volatile, low boiling, perfume
ingredients are: anethole, benzaldehyde, benzyl acetate,
benzyl alcohol, benzyl formate, iso-bornyl acetate, cam-
phene, cis-citral (neral), citronellal, citronellol, citronellyl
acetate, paracymene, decanal, dihydrolinalool, dihydromyr-
cenol, dimethyl phenyl carbinol, eucalyptol, geranial,
geraniol, geranyl acetate, geranyl nitrile, cis-3-hexenyl
acetate, hydroxycitronellal, d-limonene, linalool, linalool
oxide, linalyl acetate, linalyl propionate, methyl anthra-
nilate, alpha-methyl ionone, methyl nonyl acetaldehyde,
methyl phenyl carbinyl acetate, laevo-menthyl acetate, men-
thone, 1so-menthone, myrcene, myrcenyl acetate, myrcenol,
nerol, neryl acetate, nonyl acetate, phenyl ethyl alcohol,
alphapinene, beta-pinene, gamma-terpinene, alpha-terpin-
eol, beta-terpineol, terpinyl acetate, and vertenex (para-
tertiary-butyl cyclohexyl acetate). Some natural oils also
contain large percentages of highly volatile perfume ingre-
dients. For example, lavandin contains as major compo-
nents: linalool; linalyl acetate; geraniol; and citronellol.
Lemon oil and orange terpenes both contain about 95% of
d-limonene.

Examples of moderately volatile perfume ingredients are:
amyl cinnamic aldehyde, iso-amyl salicylate, beta-caryo-
phyllene, cedrene, cinnamic alcohol, coumarin, dimethyl
benzyl carbinyl acetate, ethyl vanillin, eugenol, iso-eugenol,
flor acetate, heliotropine, 3-cis-hexenyl salicylate, hexyl
salicylate, lihal (para-tertiarybutyl-alpha-methyl hydrocin-
namic aldehyde), gamma-methyl ionone, nerolidol,
patchouli alcohol, phenyl hexanol, beta-selinene, trichlo-
romethyl phenyl carbinyl acetate, triethyl citrate, vanillin,
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and veratraldehyde. Cedarwood terpenes are composed

mainly of alpha-cedrene, beta-cedrene, and other C,.H,,
sesquiterpenes.

Examples of the less volatile, high boiling, perfume
ingredients are: benzophenone, benzyl salicylate, ethylene
brassylate, galaxolide (1,3,4,6,7,8-hexahydro-4,6,6,7,8,8.-
hexamethyl-cyclopentagamma-2-benzopyran), hexyl cin-
namic aldehyde, lyral (4-(4-hydroxy-4-methyl pentyl)-3-
cyclohexene-10-carboxaldehyde), methyl cedrylone, methyl
dihydro jasmonate, methyl-beta-naphthyl ketone, musk
indanone, musk ketone, musk tibetene, and phenylethyl
phenyl acetate. These perfume ingredients are difficult to
solubilize and thus especially demonstrate the improvement
herein.

Selection of any particular perfume ingredient is primarily
dictated by aesthetic considerations, but more water-soluble
materials are preferred, as stated hereinbefore, since such
materials are less likely to adversely affect the good spotting/
filming properties of the compositions. If the terpene types
of perfume ingredients are used, the betaoaminoalkanols are
preferred for product stability.

These compositions have exceptionally good cleaning
properties. They can also be formulated to have good
“shine” properties, i.e., when used to clean glossy surfaces,
without rinsing.

The compositions can be formulated to be used at full
strength, where the product 1s sprayed onto the surface to be
cleaned and then wiped off with a suitable material like
cloth, a paper towel, etc. The compositions can also be
formualated 1n concentrated form that is diluted before use.
They can be packaged in a package that comprises a means
for creating a spray, €.g. , a pump, acrosol propellant and
spray valve, etc.

The invention is illustrated by the following Examples.

EXAMPLE ]

) Formula No.* (Wt. %)

e e

Ingredient ) 2 3 4

2.0 2.0

Propylene glycol mono- 2.0

butylether

isopropanol
Cocoamidopropyl (hydroxy-
propyl)suifobetaine

Cio_14 alkyl dimethyl

cthyl benzyl

ammomum chloride
Moncethanolaming
1-amino-2-propanol
2-amino-1-butanol
2-amino-2-methyl-1-butanol
Perfume

Deionized water

2.0

5.0

: 5.0
0.13

0.15

5.0
0.15

5.0
0.15
0.02 0.02

(.02 0.02

1.0
0.20

*pH adjusted to about 11.3

EXAMPLE I1

Formula No.* (Wt. %)

Ingredient | 2 3

Lauryl-dimethyl-3-
sulfopropylbetaine
Cocoyl-dimethyl-2-hydroxy-
3-sulfopropylbetaine
Lauryl-dimethvl-betaine
Cis-15 alkyldimethylbenzyl

0.20

0.20

0.20
0.02

PulurHrrer

0.02 0.02
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-continued

ammonium chioride
2-Amino-2-methyl-1-propanol

0.5

Monoethanolamine 0.5 0.5
Propylene glycol mono- 3.0 3.0 3.0
butylether
Isopropanol 3.0 3.0 3.0
Deionized water and minors q.s. 100
(e.g., perfume)

Formula No.* (W,E %)m
Ingredient 4 5 6
Cocoamidipropyl-dimethyl- 0.20 — e
betaine
Cocoamidopropyl-dimethyl-2- — 0.20 0.18
hydroxy-3-sulfopropylbetaine
Cia_13 alkyldimethylbenzyl 0.02 0.02 0.02
ammonium chlonde
2-Amuno-2-methyl- 1-propanol — — —
Monoethanolamine 0.5 0.5 0.5
Propylene glycol mono- 3.0 3.0 3.0
butylether
Isopropanol 3.0 3.0 3.0
Deionized water and minors q.s. 100
(¢.g., perfume)

Formula No.* (Wt. %)

Ingredient 7 8 9
Cocoamidipropyl-dimethyl- 0.15 0.18 0.15
betaine
C,5_1g alkyldimethylbenzyl 0.02 0.02 0.02
ammonium chlonde
2-amino-2-methyl-1-propanol 0.5 — —
Monoethanolamine e 0.5 0.5
Propylene glycol mono- 3.0 4.0 —
butylether
Ethylene glycol e — 3.0
monobutylether
Isopropanol 3.0 2.0 3.0
Deionized water and minors g.s. 100

(e.g., perfume)

Formula No.* (Wt. 96)

Ingredient 10 11 12
Cocoamidopropyl-dimethyl-2- 0.19 0.15 0.13
hydroxy-3-sulfopropylbetaine

C,,_15 alkyldimethylbenzyl 0.02 0.02 0.02
ammonium chloride

2-amino-2-methyl-1-propanol 0.5 — 1.0
Monoethanolamine — 0.5 ——
Propylene glycol mono- 4.0 3.0
butylether

Ethylene glycol monobutylether — 3.0 —
Isopropanol 2.0 3.0 3.0
Deionized water and minors g.s. 100

(e.g., perfume)

*All pH's adjusted to about 10.9

The following example shows the Filming/Streaking per-
formance for various formulations including the preferred
zwitterionic/cationic/alkanolamine combinations.

EXAMPLE Il
Formula No.*
(Wt. %)
ingredient | 1 2
Cocoamidopropyl (hydroxy- 0.16 0.16
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-continued
Formula No.*
(Wt. %)

Ingredient 1 2
propyl)sulfobetaine
Sodium atkyl sulfate (~C,,) 0.02 —
Alkyl (C,,_,¢) dimethyl — 0.02
benzyl ammonium chloride
Propylene glycol 3.0 3.0
monobutylether
Isopropanol 2.0 2.0
Monoethanolamine 0.5 0.5
Perfume 0.5 0.5
Deionized water q.s. 100

*pH adjusted to 10.5 with NaOH.

In Example H1, the following test was used to evaluate the
products’ performance.

Filming/Sireaking Stress Test

Procedure:

A paper towel 1s folded into eighths. Two milliliters of test
product are applied to the upper half of the folded paper
towel. The wetted towel is applied in one motion with even
pressure from top to bottom of a previously cleaned window
or mirror. The window or mirror with the applied product(s)
1s allowed to dry for ten minutes before grading by expert
judges.

Grading:

Three expert graders are employed to evaluate the specific
areas of product application for amount of filming/streaking.
A numerical value describing the amount of filming/streak-

ing is assigned to each product. For the test results reported
here a 0-10 scale was used.

0=No Filming/Streaking
10=Poor Filming/Streaking
Room temperature ad humidity have been shown to influ-

ence filming/streaking. Therefore these variables are always
recorded.

Filming/Streaking Stress Test on Glass Windows
(Four Replications at 73° F, and 18% Relative Humidity)

Formula No. Mean Rating

1 3.6
2 1.1

The least significant difference between mean ratings is 0.6
at 95% confidence level. Formula No. 2 is clearly superior
to Formula No. 1 in this test.

Perfume Solubilization Capacity

After 40 minutes of mixing with 0.05% perfume contain-
ing hard to solubilize components, e.g., from natural oils,
Formula No. 1 is still slightly opaque, whereas Formula No.
2 under the same mixing conditions was completely clear in
less than 2 minutes. This clearly shows the greater capacity
for solubilizing perfume that is inherent in Formula No. 2.
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EXAMPLE IV

Single—Sﬁ'ength Disinfectant

Component Wt. %

Isopropanol 6.0

Propylene glycol 3.0

monobutyl ether

Varion CAS* 0.16 (100% active basis)
Monoethanolamine 0.5

Maquat MQ 2525M** 0.1 (100% active basis)
Distilied water 90.2

*Cocoamidopropyl (hydroxypropylsulfobetaine (sold on 40% active basis,

by Sherex Chemical Co.).
**350/50 mixture of C,,~C,, dimethyl ethyl benzyl ammonium chloride and

C,,—C,g alkyl dimethyl benzyl ammonium chloride (sold on 80% active
basis, by Mason Chemical Co.)

EXAMPLE V

Disinfectant Concentrate

Component Wt. %

Isopropanol 14.4

Propylene glycol 13.2

monobuty! ether

FMB 3328* 1.0 (100% active basis)
Varion CAS*#* 0.8 (100% active basis)
2-Amino, 2-methyl propanol 1.50

Polyacrylate*** 0.22 (100% active basis)
Distilled/soft water 68.9

(with touch of blue
dye included)

*350/50 mixture Of C;,—C,, aikyl dimethyl ethyl benzyl ammonium chioride
and C,;,—C,; alkyl dimethyl benzyl arnmonium chloride (80% active basis)

sold by Huntington Laboratories.
**Cocoamidopropyl (hydroxypropyl)sulfobetaine (sold on 40% active basis,

by Sherex Chemical Co.).
***Acusol 445N - Neutralized polyacrylic acid having an average molecular

weight of 4500, sold by Rohm and Haas Co., as 45% agueous solution.

EXAMPLE VI

Concentrated Glass and Multi-Surface le.':aner

Component Wt. %

Isopropanol 19.0

Propylene glycol 10.0

monobutyl ether

Varion CAS* 0.8 (1% active basis)
Maguat MQ 2525M** 0.1 (100% active basis)
Mono¢thanolamine 1.25

Polyacrylate*** 0.18 (100% active basis)
Distilled/soft water 68.7

*Cocoamidopropyl (hydroxypropyl)sulfobetaine (sold on 40% active basis,

by Sherex Chemical Co.).
¥*50/50 mixture of C,,~C,, dimethyl ethyl benzyl ammonium chloride and

C,»,-C,s alkyl dimethyl benzyl ammonium chloride (sold on 807, active

basis, by Mason Chemical Co.)
*¥*Acusol 445N - Neutralized polyacrylic acid having an average molecular

weight of 4500, sold by Rohm and Haas Co., as 45% aqueous solution.

What 1s claimed 1is:

1. An aqueous liquid hard surface detergent composition
suitable for use on glass comprising: detergent surfactant
consisting essentially of a mixture of (a) from about 0.001%
to about 15% zwitterionic detergent surfactant and (b) from
about 0.02% to about 2% cationic detergent surfactant; (c)
from about 0.5% to about 10% of compound selected from
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the group consisting of: monoecthanolamine, beta-aminoal-
kanol containing from three to about six carbon atoms,
3-amino-1-propanol, and mixtures thereof; and the balance
being (d) an aqueous solvent system comprising water and,
optionally, non-aqueous polar solvent with only minimal
cleaning action selected from the group consisting of:
methanol, ethanol, 1sopropanol, ethylene glycol, propylene
glycol, and mixtures thereof and (e¢) any optional minor
ingredients said composition being substantially free of
orthobenzyl-para-chlorophenol and containing less than
about 0.4% detergent builder/chelating agent.

2. The composition of claim 1 wherein (c) is 2-amino,2-
methyl propanol.

3. The composition of claim 2 wherein the anionic group
in said zwittenonic detergent surfactant (a) is a sulfonate

group and (c) is present at a level of from about 0.001% to
about 15%.

4. The composition of claim 3 wherein said detergent
surfactant (a) comprises from about 0.02% to about 10%

hydrocarbyl-amidoalkylenesulfobetaine which has the for-
mula:

R*—C(0)—N(R*»—(CR?,),—N(R®),(+}—(CR>,),—S0; (-}

wherein each R” is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and R®)
1s selected {rom the group consisting of hydrogen, methyl,
ethyl, propyl, hydroxy substituted ethyl or propy! and mix-
tures thereof, each (R°) is selected from the group consisting
of hydrogen and hydroxy groups, and each n and p 1s a
number from 1 to about 4; with no more than about one
hydroxy group in any (CR”,) moiety.

5. The composition of claim 2 wherein said detergent
surfactant (a) comprises from about 0.001% to about 15%
hydrocarbyl-amidoalkylenebetaine which has the formula:

R*—C({O)—N®R*)—(CR>,),—N(R®),{+)—(CR>,) —COO(-)

wherein each R is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and (R®)
1$ selected from the group consisting of hydrogen, methyl,
ethyl, propyl, hydroxy substituted ethyl or propyl and mix-
tures thereof, each (R) is selected from the group consisting
of hydrogen and hydroxy groups, and each n and p is a
number from 1 to about 4; with no more than about one
hydroxy group in any (CR”,) moiety.

6. The composition of claim 1 comprising: (a) from about
0.02% to about 10% zwitterionic detergent surfactant; (b)
from about 0.1% to about 2% cationic detergent surfactant;
(c) trom about 0.5% to about 10% of compound selected
from: monoethanolamine, beta-aminoalkanol containing
from three to about six carbon atoms, and mixtures thereof;
(d) an aqueous solvent system comprising water and, option-
ally, non-aqueous polar solvent with only minimal cleamng
action selected from the group consisting of: methanol,
ethanol, 1sopropanol, ethylene glycol, propylene glycol, and
mixtures thereof and (e) any optional minor ingredients said
composition being substantially free of orthobenzylpara-
chlorophenol, anionic detergent surfactant, and crystalliz-
able salts that cause spotting filming.

7. The composition of claim 1 wherein said detergent
surfactant (a) compnses from about 0.001% to about 15%
zwitterionic detergent surfactant which has the formula:

R*—{C(O)}—NRH—(CR?),~],,NR),(+)—(CR,),—Y(~)

wherein each R’ is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and (R®)
1s selected from the group consisting of hydrogen, methyl,
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ethyl, propyl, hydroxg/ substituted ethyl or propyl and mix-
tures thereof, each (R”) 1s selected from the group consisting
of hydrogen and hydroxy groups, with no more than about
one hydroxy group in any (CR”,) moiety; mis O or 1; each
n and p is a number from 1 to about 4; and each Y is either
a carboxylate or sulfonate group.

8. The comgosition of claim 7 wherein y is a sulfonate
group, said R” group contains from about 9 to about 13
carbon atoms, R* is hydrogen, each R® is methyl, one of the
R> groups between the (+) and the (—) charge centers is a
hydroxy group and the remaining R> groups are hydrogen,
and each n and p is 3.

9. The composition of claim 7 containing from about
0.02% to about 2% of cationic detergent surfactant.

10. The composition of claim 1 wherein said detergent
surfactant (a) comprises from about 0.02% to about 10%
hydrocarbyl-amidoalkylenebetaine which has the formula;

R*—C(0)—N(R")—(CR?,),—N(R®),(+)—(CR>,),—CO0(-)

wherein each R is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and (R°)
1s selected from the group consisting of hydrogen, methyl,
ethyl, propyl, hydroxy substituted ethyi or propyl and mix-
tures thereof, each (R°) is selected from the group consisting
of hydrogen and hydroxy groups, and each n and p is a
number from 1 to about 4; with no more than about one
hydroxy group in any (CR>,) moiety.

11. The composition of claim 1 having an initial pH in use
of from about 9.5 to about 13.

12. The composition of claim 11 wherein said pH is fro
about 9.7 to about 12,

13. The composition of claim 1 wherein there is sufficient
alkali metal hydroxide to give a pH of from about 9.7 to
about 11.3.

14. The composition of claim 1 wherein said cationic
detergent surfactant has disinfectant properties.

15. The composition of claim 1 wherein said cationic
surfactant is selected from the group consisting of: C,, ;4
alkyl benzyl dimethyl ammonium chloride; C,, ;, alkyl
dimethyl ethylbenzyl ammonium chloride; di-Cg ,, alkyl
dimethyl ammonium chloride; and mixtures thereof.

16. The composition of claim 15 wherein (c) 1s monoet-
hanolamine.

17. The composition of claim 16 wherein the anionic
group 1n said zwitterionic detergent surfactant (a) 1s a
sulfonate and (a) 15 present at a level of from about 0.001%
to about 15%.

18. The composition of claim 17 wherein said detergent
surfactant (a) comprises from about 0.02% to about 10%

hydrocarbyl-amidoalkylenesulfobetaine which has the for-
mula:

R*-—C(0)—N(R")-—(CR”3),—NR),(+}—(CR?;),—S80; (-)

wherein each R’ is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and R®)
is selected from the group consisting of hydrogen, methyl,
cthyl, propyl, hydroxy substituted ethy! or propyl and mix-
tures thereof, each (R°) is selected from the group consisting
of hydrogen and hydroxy groups, and each n and p is a
number from 1 to about 4; with no more than about one
hydroxy group in any (CR>,) moiety.

19. The composition of claim 15 containing, as an addi-
tional ingredient, a solubilized perfume at a level that would
not be solubilized by the zwitterionic detergent surfactant
alone.

20. The composition of claim 19 wherein said detergent
surfactant (a) comprises from about 0.001% to about 15%
zwitterionic detergent surfactant which has the formula:
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R*—[C(0)—N(R*)—(CR*,),—1,,NR),(+)—(CR>,),—Y(-)

wherein each R* is an alkyl, or alkylene, group containing
from about 10 to about 18 carbon atoms, each (R*) and (R®)
is selected from the group consisting of hydrogen, methy],
ethyl, propyl, hydroxy substituted ethyl or propyl and mix-
tures thereof, each (R°) is selected from the group consisting
of hydrogen and hydroxy groups, with no more than about
one hydroxy group in any (CR”,) moiety; m is O or 1; each
n and p i1s a number from 1 to about 4; and each Y is either
a carboxylate or a sulfonate group.

21. An aqueous liquid hard surface detergent composition
compnsing: (a) from about 0.02% to about 10% zwitterionic
detergent surfactant; (b) from about 0.1% to about 2%
cationic detergent surfactant; (¢) from about 0.5% to about
10% of compound selected from: monoethanolamine, beta-
aminoalkanol containing from three to about six carbon
atoms, and mixtures thereof; (d) from about 0.1% to about
0.4% detergent builder/chelating agent; and the balance
being (e) an aqueous solvent system comprising water and,
optionally, non-aqueous polar solvent with only minimal
cleaning action selected from the group consisting of:
methanol, ethanol, isopropanol, ethylene glycol, propylene
glycol, and mixtures thereof and (f) any optional minor
ingredients said composition being substantially free of
orthobenzyl-para-chlorophenol.

22. The composition of claim 21 wherein (c) is monoet-
hanolamine.

23. The composition of claim 21 wherein the anionic
group 1n said zwitterionic detergent surfactant (a) is a
sulfonate group and the levels of (a), (b), (c), and (d) are: (a)
from about 0.2% to about 10%; (b) from about 0.1% to about
1.5%; (c) from about 1% to about 5%; (d) from about 0.1%
to about 12%.

24. The composition of claim 23 wherein said detergent
surfactant (a) comprises from about 0.03% to about 5%
hydrocarbyl-amidoalkylenesulfobetaine which has the for-
mula:
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R*—C(0)—NR*—(CR®,),—N(R®),(+—(CR?,),~S0; (-)

wherein each R is an alkyl, or alkylene, group containinﬁg
from about 10 to about 18 carbon atoms, each (R*) and R®)
18 selected from the group consisting of hydrogen, methyl,
ethyl, propyl, hydroxy substituted ethyl or propyl and mix-
tures thereof, each (R>) is selected from the group consisting
of hydrogen and hydroxy groups, and each n and p is a
number from 1 to about 4; with no more than about one
hydroxy group in any (CR>,) moiety.

25. The composition of claim 21 wherein the detergent
builder (d) is selected from the group consisting of: (1)
mixtures of tartrate mono- and di- succinic acid salts in
weight ratios of from about 70:30 to about 90:10; (2) salts
of polyacrylic acid having an average molecular weight
between about 1,000 and about 20,000; and (3) mixtures
thereof.

26. The composition of claim 25 wherein the detergent
builder is (2) salts of polyacrylic acid having an average
molecular weight between about 1,000 and about 20,000.

27. The composition of claim 1 containing, as an addi-
tional ingredient, a solubilized perfume at a level that would
not be solubilized by the zwitterionic detergent surfactant
alone.

28. The composition of claim 27 wherein said perfume
comprises components of natural oils selected from the
group consisting of: benzophenone, benzyl salicylate, eth-
ylene brassylate, galaxolide (1,3,4,6,7,8-hexahydro-4,6,6,7,
8,8-hexamethyl-cyclopenta-gamma-2-benzopyran), hexyl
cinnamic aldehyde, lyral (4-(4-hydroxy-4-methylpentyl )-3-
cyclohexene-10-carboxaldehyde), methyl cedrylone, methyl
dihydro jasmonate, methyl-beta-naphthyl ketone, musk
indanone, musk ketone, musk tibetene, phenylethyl phenyl
acetate, and mixtures thereof.

29. The composition of claim 27 wherein said perfume

consists essentially of components having boiling points
above about 300° C.
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